Lanthanide ions inhibit the activity of dihydrofolate reductase from chicken liver.
The influences of mono-, bi- and trivalent metal ions (as chloride salts) on the activity of dihydrofolate reductase (DHFR) from chicken liver have been studied to elucidate the mechanism of ion-activation of this enzyme. The results show that monovalent ions (Na+ and K+) activate DHFR at low concentration reaching a maximum activation of about 2.5 fold at 0.4-0.5 M and declining at higher concentrations. Ca2+ shows similar activation but at lower concentration, reaching a maximum at 0.1 M; activity declines with further increases in concentration. At very high concentration (> 0.4 M), Ca2+ is inhibitory. The trivalent lanthanide ions, however, show a dramatic inhibition of activity of DHFR even at very low concentration. The activity of DHFR declines to 50% of that of the control at 0.02 mM EuCl3. Intrinsic fluorescence measurements show that the ion-dependent activation in the presence of mono- and bivalent metal ions is due to the conformational changes in the protein. Energy transfer phenomenon suggests that the specific interaction of Eu3+ with Trp24 located in a loop at the active site of DHFR is responsible for the strong inhibition. The possible mechanism for the ion-inhibition is proposed and discussed.